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Background 

Cross-reference to Related Application 

[0001] This application claims the benefit under 35 U.S.C. § 119(e) of U.S. 
Provisional Application No. 60/460,013, filed April 2, 2003, entitled "Peripheral 
Device for a Wireless Communication Device" by inventor Jeffrey C. Hawkins." 

Field of the Invention 

[0002] The present invention is related to peripheral devices for wireless 
communication devices, and more particularly to a peripheral device that allows 
a user to interact with data on a wireless communication device. 

Background Art 

[0003] Wireless communication devices, such as cell phones, have become 
more intelligent over the past years. In addition to providing conventional wire- 
less functionality for allowing voice telephony, these devices have also been used 



PAL04001 

for tasks such as taking notes at a meeting or lecture, scheduling appointments, 
looking up addresses, surfing the World Wide Web, sending electronic messages, 
and performing a whole host of other functions. 

[0004] Existing wireless communication devices usually offer a relatively 
small screen that presents significant usability problems when users attempt to 
perform advanced tasks with the device. For example, when a user of a wireless 
communication device accesses the Web, he or she can usually only see small 
portions of pages at a time. Some web browsers for wireless communication de- 
vices attempt to fit an entire page (or at least a portion equivalent to that which a 
user would see on a normal PC display) on a miniature screen. Such screen size 
limitations frustrate the user experience. 

[0005] Furthermore, most existing wireless communication devices offer a 
small keyboard that inhibits usability. Such keyboards generally cannot provide 
the same functionality and convenience as a full-sized keyboard. 
[0006] One traditional solution is to provide an add-on standard-sized key- 
board. For example, the STOWAWAY keyboard, manufactured by Think Out- 
side, Inc., is an add-on hardware accessory available for wireless communication 
devices. This portable keyboard transforms from a compact, eight-ounce box 
into a standard-sized keyboard. Once a user snaps the device into this portable 
keyboard, the user is ready to type. 

[0007] Add-on keyboards such as the STOWAWAY suffer from several 
drawbacks. For example, such devices are often cumbersome to carry, unfold, 

2 



PAL04001 

and connect to a wireless device. Furthermore, such add-on input devices fail to 
provide an integrated mechanism that, in addition to providing improved input 
capabilities, allows a user to view and interact with applications on a full-sized 
screen. 

[0008] What is needed is an inexpensive device that provides both an add- 
on full-sized keyboard and a full-sized screen in a single integrated unit that eas- 
ily connects to a wireless communication device and allows direct interaction 
with data on the wireless communication device. 

Summary of the Invention 

[0009] The present invention provides a peripheral device for a wireless 
communication device that combines a full-sized input device and a full-sized 
display screen in a single device. A user interacts with data stored on the wire- 
less communication device using the peripheral device as an input/ output de- 
vice. The peripheral device accesses data residing on the wireless communica- 
tion device and uses such data in executing applications. Documents, files, and 
other data resulting from execution of applications are stored on the wireless 
communication device. Since the data stays on the wireless device, users need 
not be concerned with transferring data back and forth, or with performing syn- 
chronization operations to ensure that all changes are up to date on both devices. 
The peripheral device is capable of operating with any wireless communication 
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device adapted to establish a connection with the peripheral device, such as a cell 
phone, or with other devices that may or may not include wireless functionality, 
such as handheld computers, PDAs, pagers, and the like. 
[001 0] In one embodiment, the device of the present invention is designed 
to have an outward appearance resembling a conventional laptop computer, in- 
cluding a keyboard panel and a screen panel, connected by a hinge. The periph- 
eral device is capable of performing automatic configuration and wireless con- 
nection to a device. In one embodiment, whenever the user opens the peripheral, 
the peripheral automatically turns itself on and attempts to establish a connec- 
tion with the wireless communication device. 

[001 1] The peripheral device is connected to the wireless communication 
device using any communication technology that allows for data transmission 
between the peripheral device and the wireless communication device. In a pre- 
ferred embodiment, the peripheral device and the wireless communication de- 
vice are connected using a wireless connection. In another embodiment, the pe- 
ripheral device connects to the wireless communication device using an electrical 
or optical cable interface. In yet another embodiment, the peripheral device con- 
nects to the wireless communication device using a mechanical interface. 
[001 2] The peripheral device can be implemented according to various em- 
bodiments. In one embodiment, the peripheral device acts as an input/ output 
device for the wireless communication device so that applications run only on 
the wireless communication device and not on the peripheral device; accord- 
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ingly, the peripheral device need not even include a CPU. In another embodi- 
ment, the peripheral device is capable of downloading applications residing on 
the wireless communication device and running them using the CPU of the pe- 
ripheral device. In yet another alternative embodiment, the peripheral device is 
capable of storing applications and/ or data from one session to the next, so as to 
minimize the amount of information to be transferred between the devices, and 
to act as a backup mechanism for data stored on the wireless communication de- 
vice. Such an arrangement advantageously allows a user to restore data if the 
data is lost on the wireless communication device. 

[001 3] As mentioned above, the peripheral device of the present invention 
may be implemented in a laptop-like configuration including a screen and key- 
board. Alternatively, the peripheral device can be implemented as software run- 
ning on a conventional computer system, such as a laptop computer or desktop 
computer. In such an embodiment, the peripheral device runs software that al- 
lows the device to function as a peripheral device for a wireless communication 
device. 

[0014] The peripheral device uses the wireless communication device to 
connect to available networks such as the Internet. For example, a user of the pe- 
ripheral device makes use of a browser application, such as Netscape Navigator 
or Microsoft Internet Explorer, to request web pages and interact with received 
web pages. The wireless communication device acts as an intermediary in pass- 
ing requests for web pages and providing web pages to a user of the peripheral 
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device. Depending on the particular embodiment, as described herein, the 
browser application may run on the wireless communication device or on the pe- 
ripheral device itself. 

Brief Description of the Drawings 

[001 5] Fig. 1 is an illustration of a peripheral device for a wireless communi- 
cation device in accordance with an embodiment of the present invention. 
[0016] Fig. 2 is an illustration of a wireless communication device that pro- 
vides network connectivity to the peripheral device of the embodiment of Fig. 1. 
[001 7] Fig. 3 is an illustration of a peripheral device having a backup mem- 
ory. 

[001 8] Fig. 4 is an illustration of a computer system running software 
adapted to cause the computer system to function as the peripheral device of the 
embodiment of Fig. 1 for the wireless communication device. 
[0019] Fig. 5 is a high-level block diagram of an embodiment of a computer 
system for use as the peripheral device. 

Detailed Description of the Preferred Embodiments 

[0020] Fig. 1 shows a peripheral device (hereinafter also referred as "pe- 
ripheral" or "device") 100 for use with a wireless communication device 150. 
Device 100 includes various components, such as a central processing unit (CPU) 
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401, memory 120, display 102, and input devices such as a keyboard, mouse, 
touch pad, and the like (these components are shown below in Fig. 5). In one 
embodiment, peripheral device 100 is designed to outwardly resemble a laptop 
computer, including keyboard panel 101 and display panel 102, connected by 
hinge 103. One skilled in the art will recognize, however, that the present inven- 
tion can be embodied in other physical forms than those depicted herein. 
[0021 ] Device 100 is capable of operating with a wireless communication 
device 150 such as a cell phone, or other device such as a handheld computer or 
personal digital assistant (PDA). Wireless communication device 150 typically 
includes a radio 151, a memory 152 for storing applications, and a central proc- 
essing unit (CPU) 153 for executing applications stored in memory. 
[0022] Peripheral device 100 is capable of performing automatic configura- 
tion and wireless connection to device 150. In one embodiment, device 100 turns 
itself on and establishes a wireless connection to device 150 whenever a user 
opens device 100. Closing device 100 causes it to terminate the connection with 
device 150 and to turn itself off. 

[0023] Peripheral device 100 is capable of operating with various types of 
wireless communication devices 150, including for example cell phones. In one 
embodiment the connection between device 100 and device 150 is accomplished 
using conventional wireless communication protocols, such as, for example, 
Bluetooth, or any other communication mechanism that allows for data trans- 
mission between peripheral device 100 and wireless communication device 150. 
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In one embodiment, peripheral device 100 connects to wireless communication 
device 150 using a wireless communication interface 140, such as a radio fre- 
quency link, for example a transceiver (not shown in Fig. 1) or other transmission 
frequency link to a transceiver coupled to wireless communication device 150. 
[0024] In an alternative embodiment, peripheral device 100 connects to 
wireless communication device 150 using an electrical or optical cable interface 
(not shown). For example, device 100 can be connected to wireless communica- 
tion device 150 using a universal serial bus ("USB") port of device 100. Alterna- 
tively, device 100 can be connected to wireless communication device 150 
through serial and/ or parallel ports. When connected through a USB port, a 
USB protocol is used to transmit data between wireless communication device 
150 and peripheral device 100. It will be appreciated that other protocols in- 
clude, for example, IEEE 1394 FireWire, Ethernet and TCP/IP. 
[0025] In yet another embodiment, peripheral device 100 is physically con- 
nected to wireless communication device 150 using a mechanical interface, such 
as a cable, a mechanical connector, such as a mating connector, or the like. 
[0026] Peripheral device 100 can be implemented in any of various em- 
bodiments. In one embodiment, a user interacts with data stored on wireless 
communication device 150 using peripheral device 100 as an input/ output de- 
vice. Data remains on device 150 and is not stored on device 100. Thus, users 
need not be concerned with transferring data back and forth between devices 100 
and 150, or with synchronizing data to ensure that changes are up to date on 
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both devices. In such an embodiment, device 100 can be implemented without 
CPU 401 and local memory 120, so that device 100 acts purely as an in- 
put/ output device with respect to device 150. The results of program execution 
remain on wireless communication device 150. 

[0027] In such an embodiment, peripheral device 100 downloads applica- 
tions from wireless communication device 150 and stores them, at least tempo- 
rarily, in memory 120 and/ or in a storage device such as a hard drive (not shown 
in Fig. 1). When a user accesses an application, the application is loaded to CPU 
401 of device 100 from memory 152 wireless communication device 150. CPU 
401 of peripheral device 100 executes applications using data received from wire- 
less communication device 150. The results of the execution are stored in mem- 
ory 120 of wireless device 100, and are periodically transferred (if applicable) to 
device 150. 

[0028] Referring now to Fig. 2, there is shown wireless communication de- 
vice 150 connected to the Internet 160. Device 150 connects to the Internet 160 
via an Internet Service Provider (not shown), or by a direct connection, or by 
some other means according to techniques that are well known in the art. Web 
server 170 is a computer running software for serving pages across the Internet 
160; such software may include, for example, Microsoft Internet Information 
Server (IIS) or Apache Server. According to the techniques of the present inven- 
tion, the user can view web pages from server 170 on peripheral device 100. To 
provide such functionality, device 100 accesses the Internet 160 via wireless 
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communication device 150. Specifically, when a user of device 100 uses browser 
application 130, such as Netscape Navigator or Microsoft Internet Explorer, to 
request web pages from web server 170 and interact with received web pages, 
wireless communication device 150 acts as an intermediary in passing requests 
for web pages to web server 170 and providing web pages to be displayed on 
device 100. 

[0029] Peripheral device 100 can be used for other operations besides access- 
ing web pages. For example, the user can use device 100 to compose, send, and 
receive email messages by running email software such as Microsoft Outlook to 
connect to a mail server (not shown) to check for email messages and display re- 
ceived messages. As with the web operations described above, wireless commu- 
nication device 150 acts as an intermediary in passing requests to the mail server 
and providing messages to a user of device 100. Similarly, the user can use de- 
vice 100 to run other types of software applications such as spreadsheets, word 
processors, and the like on device 150. 

[0030] In another embodiment, where wireless communication device 150 
does not provide network connectivity, peripheral device 100 may connect to 
server 170 using a network card (shown in Fig. 5). In yet another embodiment, 
peripheral device 100 does not connect to a server, but runs applications in a 
"stand-alone" mode that does not require network connection. 
[0031] Referring now to Fig. 3, there is shown an embodiment of peripheral 
device 100 having a backup memory 310 adapted to receive and store data from 
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wireless communication device 150. Backup memory 310 can be implemented 
using static memory, dynamic memory, magnetic or optical media, or any other 
type of storage mechanism. Such an embodiment advantageously allows a user 
to restore backed-up data from memory 310 in the event data is lost on wireless 
communication device 150. Such data loss is not uncommon in connection with 
wireless communication device 150 and may occur, for example, as a result of 
battery failure or accidental erasure due to hardware or storage media failure, or 
human error. In such an embodiment, device 100 may periodically run a utility 
software program (not shown), either automatically or under user control to per- 
form backup operations including copying data from device 150 to device 150; 
such a program may be stored, for example, in local memory 120 of peripheral 
device 100. As is known in the art, the operation of the backup program may be 
configurable to create duplicate copies of relevant data periodically over a prede- 
termined time interval. Alternatively, the backup program may maintain cur- 
rency of data by monitoring changes in stored data on wireless communication 
device 150 and duplicating them on peripheral device 100. Such techniques are 
well known in the art of backup software. 

[0032] Referring now to Fig. 4, there is shown an alternative embodiment of 
peripheral device 100 as implemented using software running on a conventional 
computer system, such as a laptop computer 400, rather than using specialized 
hardware. This embodiment advantageously allows a user to run applications 
and to access data stored in wireless communication device 150 in a manner as 
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described above, as well as to run conventional software applications in the con- 
text of an ordinary operating system such as Microsoft Windows XP or the like. 
In this embodiment, peripheral device 100 further comprises a hard drive 37 or 
other storage device as is known in the art of computer systems. Hard drive 37 
stores software components 38 that, when run on CPU 401, cause computer 400 
to function as a peripheral device 100 for a wireless communication device 150. 
For example, in one such embodiment, software components 48 cause computer 
400 to transmit user-entered input to device 150, and to receive output from de- 
vice 150 for display on screen 102. In another such embodiment, software appli- 
cations from device 150 are transferred or copied to PC 100, at least temporarily, 
where the user can interact with the applications; results from the user's interac- 
tions are then transferred or copied to device 150 and stored in memory 152. 
[0033] The embodiment of Fig. 4 may be implemented using any type of 
computer 400. Referring now to Fig. 5, there is shown a high-level block diagram 
of an embodiment of a computer system 400 for use as device 100. One skilled in 
the art will recognize that the arrangement shown in Fig. 5 is merely exemplary 
of a particular embodiment, and that other architectures and systems may be 
used to implement the present invention. Computer system 400 includes CPU 
401, which may be any specific or general-purpose processor such as an INTEL 
x86 or POWERPC-compatible central processing unit capable of executing appli- 
cations stored on the storage device 37. CPU 401 is coupled to bus 527. Also 
coupled to bus 527 are memory 530, input devices such as a keyboard 550 and 
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mouse 532 (or other pointing device), graphics adapter (also referred as a " video 
graphics adaptor") 516, pointing device 532, network adapter 522, display screen 
506, hard drive 37 or other storage device, and peripheral device adapter 518. 
All such components operate according to techniques that are well known in the 
art of computer systems. 

[0034] In one embodiment, CPU 401 is a microprocessor subsystem that is 
configured to enable data communications between computer 400 and wireless 
communication device 150. Such a microprocessor subsystem includes, for ex- 
ample, a 32-bit embedded Reduced Instruction Set Computer (RISC) microproc- 
essor manufactured by Advanced RISC Machines (ARM). The microprocessor 
subsystem may be a conventional integrated circuit. The microprocessor subsys- 
tem may also include one or more volatile or non-volatile memories and/ or 
memory caches for storing data, instructions, commands, and/ or other informa- 
tion. 

[0035] CPU 401 can also be connected to a peripheral device adapter 518, an 
example of which is a Universal Serial Bus (USB) port. As previously described, 
in one embodiment peripheral device 100 (as implemented in computer system 
400) can be connected to wireless communication device 150 via a USB port. 
[0036] Display screen 506 is adapted to display a graphical output of appli- 
cations executed on peripheral device 100. Display screen 506 can be, for exam- 
ple, a glide point display screen, a touch-sensitive screen, a liquid crystal display, 
or the like. 
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[0037] Memory 530 holds instructions and data to be used by the processor 

526. Memory 530 may be implemented as a read-only memory (ROM), a random 
access memory (RAM), or the like. Memory 530 stores software instructions and 
data for applications to be executed by processor 526. For example, memory 530 
stores software code for running browser application 130 shown in Fig. 2. In one 
embodiment, memory 530 stores such instructions and data only for the duration 
of a session; in another embodiment, it maintains instructions and data from ses- 
sion to session so as to avoid repeatedly transferring such information for subse- 
quent sessions. 

[0038] Graphics adapter 516 is adapted to connect display screen 506 to bus 

527. The network adapter 522 connects the computer system 400 to a local 
and/ or wide area network when needed. 

[0039] As will be appreciated by those of skill in the art, the computer sys- 
tem 400 of the present invention may exist in a variety of embodiments, includ- 
ing embodiments in which computer system 400 includes more or fewer physical 
components than are illustrated in Fig. 5. For example, in an embodiment where 
computer system 400 performs backup functionality, system 400 further includes 
backup memory 310 (shown in Fig. 3) adapted to receive data from wireless 
communication device 150 and to store backup data from wireless communica- 
tion device 150. 

[0040] As previously described, peripheral device 100 can be implemented 
as a software application running on a conventional computer system 400, such 
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as a laptop, desktop computer, or the like. Such computer system 400 further 
comprises storage device 37 (shown in Fig. 4) capable of holding large amounts 
of data, such as a hard drive, compact disk read-only memory (CD-ROM), DVD, 
or some other from of fixed or removable storage device. Storage device 37 
stores software components that allow system 400 to function as peripheral de- 
vice 100 of this embodiment. In this embodiment, CPU 401 is any specific or 
general-purpose processor such as an INTEL x86 or POWERPC-compatible cen- 
tral processing unit (CPU) running a conventional operating system (such as Mi- 
crosoft Windows), and capable of executing applications stored on storage de- 
vice 37 and loaded into the memory 530. 
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